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ABSTRACT: The purpose of this paper wat to investigate the electron
mobility along the systems of conjugate double bonds and sat-
uraeted bonds by means of the e,p.T.-spectra. The authors in-
veastigated the e.p.T.-spectrn of some benzene derivatives. The
ion radic_ala'\wera produced by the reaction of the compounds "’/
dissolved in 1,2-dimethoxyethane with metallic potassium. Low
temperatures were epplied for very unctable ions (down to -70 ).
The e.p.T.-spectra of the following benzene derivatives were
. discussed: cumens|(Fig 1), ciyclohexyl benzene ;] tert. isobutyl
bonzene, toluene, ethyl benz@gg:1The spectrun consisted of
5 lines with hyperfine struoture and binomisl intensity dis-

Card 1/3 pribution. The observed 5 lines were explained by the inter-
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action of the unpaired clectron with 4 equivalent H-atoms. In
the toluene anion (Fig 2) each of the 5 lines is separated
. into 8 components due to the interaction between the unpaired
electron with 3 a-protons and the proton in p-position. In the
investigation of the spectra of o-, m-, and p-xylenc more
detailed results were obtained then had been given in reference 4.
The measurement results and the calculated spin densities of
the unpeired electron are summarized in teble 1. To investi- ,r/
gate the transmission of an electron along the chazin of the
conjugate or saturated bonds the e.p.r.-spectra of the anions
of stilbene, azoxybenzene, ani dibenzyl were investigated
(Fig 3). In stilbene the possibility of a delocalization of the
clectron along the benzene ring and along the chain of the
conjugate double bonds was proved. The spectrum of azoxybenzene
HH 0
| }
showed that the replacement of the bridge -C=C- by -N=N- does
not roduce the mobility of the electron over the entire molecule.
Also in dibenzyl the electron does not remain localized to one
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ring but changes beiween the two rings with a frequency of the

order of magnitude 1077 - 1078 cm~'. To chack the influence of

the heteroatoms on the spin density the e.p.r.-spactra of the 4//
pyridine and quinoline anions were investigated. From the .
gxridine\spectrum i4 is concluded that a spin density differing

from zero exists in the N-atom and in the a-, B- and y-C-atons

where the a-, - and y-proton are not equivalent. There are

3 figures, 1 table, and 4 references.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

SUBMITTED: August 31, 1959
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/S P/60
AUTHORS: - pgvetkov, Yu. Dey Lebedev, Ya: S« !2133353313,_14_y.

TITLE: Research on the reactions of free radicals in irradidted

teflon

PERIODICAL:  Referativnyy zhurnal. Khimiye, no. 3, 1962, 645, abstract
367 (Tr. Tashkentsk. konferentsii po mirn. ispol'zovaniyu
tomn. energii. v. 2, Tashkent, AN Uz3SR, 1960, 431-440)

TEXT: The electron paramagnetic resonance gpectra of the radicals formedm
irradiating teflon, and the diffusion of the gases H2, 02, NO into the ir-

radiated teflon were studied. At temperatures of 100-200°C a hyperfine
splitting due to the interaction of the unpaired electron with

4 fluorine atoms in the gamma position was observed in the spectrum of y*//
the radical ~ CF,-CF-CF;™ (R). The valile of this splitting 18 3.5 oersteds. On

lowering the temperature the lines widen; the transition temperature is
135%¢, the width of the line B Meps. At ~20°C an expansion of the beta-
component of the apectrum k is observed combined with a first-order phase
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Research on the reactions .. B159/B101

transition in the teflon crystal lattice. The diffusion- coefficients
(D) of 0,9 Hz,and NO for different temperatures and pressures were

determined. A direct dependence of log D on 1/T was found. The effective
activation enargies of diffusion (kcal/mole) are; '

e_g(oz) m 446 + 0455 eg(uz) - 4.3 + 0.53 eg(no) - 6.0+ 1.

D decreases with a lowering of pressure. The kinetics of the reactions
of R with 0,, Hy, and NO on thin (100-250 p) teflon films (for the

olimination of the effects connected with diffusion) was studied. The

k
reaction of R+ 0, —2—7'302 proceeds quickly (~ 10 secy The study of the 04/,
kinetics of the decomposition i02 A58 0, showed that there exist

two steps corresponding to the monomolecular decomposition with different
k's. The presence of thﬁ two steps ig dependent on the reactions
ioz L 0,3 R+ 0, -—2—'9 iioz; 0, —£E—> gvacuation. 'kg - cxlil)/d2 is the

diffusion constant of 02. At the initial moment a monomolecular

card 2/3
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decomposition takes plaée with an effective rate constant k, but at higher
degrees of conversion - a quasi-monomolecular reaction with an effective

rate constant k( £1) = k kg/k » k/Kn_ takes place. Results of the
caloulation; (k - 1079 v, exp ( ZOOOO/RP) sec 1;

k, = 10 -2 z, exp (- 6000/RT) om 3/seo; R+ 02;::2:3302, K

x ~ 1023 exp (14000/RT )cm” 3. The kinetice of the process R + H, -2

are desoribed by the quasi-monomolecular law with bJ//

H )

2 2 -1
Kess) = k}[HZ] ) \ © = 50 exp(-8500/RT) sec” /um Hg.
The reaction 2'102 + H, . passes through an intermediate stage - the
decomposition of the peroxide radical. ( ct) = ~ 20 koal/mole. The

interaction of R with NO leads to the appearance of the spectrum of a new :
radical ~ CF,-(NO-CF,~ . The radical is stable, does not react with H, and

0 y but in the presence of NO decomposes at a temperature > 200°.

fAbstra.cter'a note: ' Complete translation.]
Card 3/3
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-VOYEVODSKIY, V.V,
Chain concepts in heterogeneous catalysis. Probl, kin.(i kath:”
10:369-372 160, MIRA

1tut khimicheskoy fiziki AN 8S58R.
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/1 6200 5/he01
Translation from: Referativnyy zhurnal, Khiniya, 1960, No. 21, p. 50, i 83984

AUTHORS: Kazanskiy, V. B., Voyevodskly, V. V.
AR A SAS AR
TITLE: On the Problem of the Possibility of Chain Mechanisms at the
Catalysis on Metals., An Investigation of the Mechanism of Some
Catalytic Reactions on Metdllic Palladium. //
PERIODICAL: Probl. kinetiki 1 kataliza, 1960, Vol. 10, pp. 398-403 <

TEXT: Thg mechanism is studied of three catalytic reactions on metallic

Pd at 150 - 300°C: the hydrogen exchange with deuterium, the oxidation of Hp, and
the hydrogenation of CQH“. The reacticn mechanism is radiecal in all the threc
cases. ~

Summary of the authors

Translator's note: This is the full translation of the original Russian abstract,

Card 1/1
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TIKHOMIROVA, N.N.; MARKIN, M.I.; NIKOLAYEVA, I.V.,; VOYEVODSKIY, V.V,
hduittstatint LA

Interaction between molecul® oxygen and the free valences of coal,
Probl, kin. i kat,. 10:426"428 160, . (MIRA 1435)

1, Institut khimicheskoy fiziki AN SSSR.
(Oxygen)  (Charcoal)
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AUTHOR: Voyevodskiy, V. V.
/
TITLE: Aprlication of Electron Paramagrietic Resonance in
Chemistry

PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 1, pp- 45-%4

TEXT:s By way of introduction, the author explains the tesic prirciples
supporting the method of electron paramagnetic regonance (eprS, and [lives
a survey of the research work conducted in the course of recent years ir
his laboratory in this field. le gupplies results obtained from the
jnvestigation of the structure of parnmagnetic particles as well as of the
negative aromatic jor. radiculs developing from the clectron transition
from the alkali metal to the aromatic molecule, as well as of the ions

of the general formula [?h(CHz)nPh] = Tand the radicals arising on the

action of jonizing radiation on polymers. The poss‘bilitien of epr for
?in the solid rhase

the study of elementary reactions of free radl
are explasined next, and some results are supplied together with peveral
data of publications. The author finslly points out that the motiai/ynder

Card 1/2
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. ‘Application of Electron Faramagnetic 5/195, 60/001 /001 /0c2/007 )
- Resonance in Chemistry ‘ B015/B050 J

discussion is the most promising way of studying free radicals in
condensed media, and that it will help to clarify many unsolved problens
in the next few years. Ye. K. Zaveyskiy, K. A. Andriarov (INEGS AS USSR),
S. P. Solodovnikov, V. M. Chibrikin, N. I. Butnov, F. S. D'yackkovskiy,
A. Ye. Shilov, and N. Y. Semenov are mentioned in the text. There are

5 figures and 33 references: 22 Soviet, 5 U3, 1 Canadian, 5 Pritisl, end
1 Italian.

ASSOCIATION: Institut Ykhimichaskoy kinetiki i goreniye SO AN S353R
(Institute of Chemical Kinetics and Combustion 3C AS USSR)

SUBMITTED: December 10, 1559

&
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TIKHOMIROVA, N.N.; NIKOLAYEVA, L Vo _VOYRVODXIY, V. Ve

thod to the
Application of the electronic paramagnetic resonance =
'afgdy of the molecular structure of coals. Zhur. strakt. k}'xim. 1
no.1:99-102 Hy-Je 160. (KIBA 13:8)

1. Institut khimicheekoy fiziki AN SSSR.
(Coal) (Paramagnetic reaocnance and relaxation)
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V,B.; PECHERSKATA, T0

Use of the electronlc param%n:ti:rzmc 3
the crystanine properties (]:.
{ xat, 1 an.2:257-259 Jl-Ag

AN 8SSR.
e nance and relaxation)

MAZANSKIY, psonance method in the study of

t 1 st. Kbim.
xide cataly (MIRA 13:8)

khinicheskoy fiz
Tnstitut (Paramegnetic reso
(Chromium oxide)

1,
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8/195/60/001/002/009/010
B004/B067

/11220 .
AUTHORS ; _ Panfilov, V. N., Tsvetkov, Yu. D., ng_evodskiy,.v= z.

TITLE: Detection of Hydrogen Atoms in a Dilute Hydrogen Flame by
- Means of epr

PERIODICAL: Xinetika i kataliz, 1960, Vol. 1, No. 2, p. 333

TEXT: 1In this "Letter to the Editor", the authors report that they
detected hydrogen atoms in burning mixtures of H, and 0, at 3 - 20 mm Hg
by means of electron paramagnetic resonance. The experiments were made
immediately above the lower flash point, After heating to 550 - 600° c,

H2 and 0 were introduced into a quartz tube through the resonator of the

epr epectrometer. A doublet with a g-factor ~ 2 and a splitting of

~n 500 oersteds were recorded. In a stoichiometric mixture of hydrogen and
oxygen, the signal power increases by the tenfold if the total pressure
is reduced from 16 to 8 mm Hg. This is explained by the quicker flow of
the gas mixture at lower pressure. At 8 mm Hg, the signal amplitude
increases with increasing hydrogen concentration, At present, the authors

Card 1/2
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Detection of Hydrogen Atoms in a Dilute 5/195/60/001/002/009/010
Hydrogen Flame by Means of epr ‘ B004/B067

are studying the dependence of the concentration of hydrogen atoms - on
temperature, pressure, and the composition of the mixture. They atteapt
to detect other atoms and radicals. Ye. I. Kondrat'yeva and

V. N. Kondrat'yev are mentioned. There are 1 figure and 4 references:

3 Soviet and 1 US.

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Physics of the AS USSR)

SUBMITTED:  May 23, 1960

Card 2/2
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1 8/195 60/001/004/002/015
57 32832 @20‘B | B017/B055
AUTHORS: Lebedev, Ya. Se) Tsvetkov, Yu. De, Yoyevodskiy, v. Vo
TITLE: The Origin of the Compengation Effect in Recomhinafion

Reactions of Radicals in Irradiated Polymers -
PERIODICAL: Kinetika i katalisz, 1960, Yol. 1, No. 4, pp. 496-502

TEXT: The authors studied the rate constants of the recombination
reactions of radicals in hydrocarbon polymerizatea, polyvinyl chloride

and various Teflon samples. Log k© in irradiated polymers vas found to

be a linear function of the activation energy E. Table 1 gives values of
x© and E for radical recombination in various polymers. This recombination
is generally observed at temperatures'around the melting point of the
¥ithin the melting range, the sctivation energy vab found to

4th an increase in temperature. Basing on the equetion k
[-E(T)/RT] , the authors calculated E and k® from the relations

= E - TIE/T (1) and
» ¥%xp(-(1/R)IE/2T) (2).

= ko exp

Card 1/2
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1, WThe Origin of the Compensation Effect in 8/195/60/001/004/002/015 !
Recombination Reactions of Radiocals in B017/B055 :

Irradiated Polymers

The true values of k° for the recombination of fluoroalkyl radiocals in
Teflon are shown in Table 2. They are of the order of 109 - 10-16 om3/zec.
The true value of E is of the order of 10-20 koal/mole. The assumed
temperature dependence of the activation energy of radical recombination
in Teflon is represented graphically in Fig. 2. The anomalous values of

k© are ascribed not only to the occurrence of phase changes on temperature
increase, but also to factors due to condensation of phases. S. Z.
Roginskiy and Yu. L. Khait are mentioned, There are 2 figures, 2 tables,
and 14 references: 9 Soviet, 4 US, and 1 Polish.

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Physics of the AS USSR). Institut khimicheskoy kinetiki 1
goreniya CO AN B5SSR (Institute of Chemical Kinetics and
"Combustion of go of the AS USSR)

SUBMITTED: July 27, 1960
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AUTHORS: ~ Kazanskly, ¥. B., Pariyskiy, G. B., Voyevodskiy; v. V.
X /,,,,, e NP P 1
TITLE: A Study on the Properties of Hydrogen Atoms Adsorbed on
Silica Gel Surfaces by Applying Electron Paramagnetic

Resonance

PERIODICAL: Kinetika i katallz, 1960, Vol. 1, No. 4, DP. 539-541

E. H. Taylor (Ref. 1) and N. N. Bubnov, ;

V. V. Voyevodskiy, L. S. Polyak and Yu. D. Tsvetkov found that under the

jnfluence of p-radiation at liquid nitrogen temperature hydrogen atoms,
formed from adsorbed water molecules

detectable by the EPR method; are

or OH groups on the surfaces of glass and silica gel. The properties of —
the hydrogen atoms adsorbed on the surface of gilica gel were gtudied

in the present publication. cob0 was used as gource of radiation. The EPR
speclra were taken at liquid nitrogen temperature on a spectrometer with
a high-frequency nagnetic field. The spectra of the jrradiated silica

gel are represented graphically in a figure. The removal of hydrogen atoms
from the silica gel surface in presence of ethylene vwas investigated, and

card 1/2
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A Study on the Properties of Hydrogen Atoms s/19§/6o/001/oo4/oos/015
. Adsorbed on gilica Gel Surfaces by Applying B017/B055
Electron Paramagnetic Hesonance
of hydrogen atoms in presence of ‘

1t was found that the desorption rate

ethylene axceeds the desorption rate in vacuum by a factor of thirty.
Hydrogen atoms adsorbed at ~100 to -1500C react with ethylene and oxygen. —_—
There are 1 figure and 3 references: 2 Soviet and ) British. _

Institut khimicheskoy fiziki AN 8SSR (Institute of Chemical

ASSOCIATION:
Physics of the AS USSR)

SUBMITTED: August 2, 1960
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§/081/60/008/06/01c/024

£201/8691
|

Lebedev, Ya.S., Tavetkov, Yu.D., and Voyevodskly,

\ R Ay e
The Blectron Parsmaganetic Reaonanc:' Spectra of Fluoroalkyl and
Nitrosofjuoroalkyl Radicals in Irradiated Teflon ‘6

y
Optika i spektroskopiys, 1960, Vol 8, ¥r 8, pp 811-814 (USSR)

The authors describe their results obtained in an investigation of
electron peramagnetic resonance (8PR) spectra of fluoroslkyl and
nitrosofluoroalkyl radicals in 1rradiated teflon at temperatures up

to 300°C. An BPR spectrometer with high-frequency (300 ke/s) magnetic-
fi¢ld modulation, described earller (Ref 4), was used. The ssmples
were heated by blowing hot alr around them, The EPR spectrum of the X
fluoroalkyl redical exhibited additional hyperfine splitting of

3.5 oersted at high temperatures. This splitting waa due to the
interaction of the unpsired electron with fluorine atazs in the
y-position (Fig 1 shows this &t 250°0). These j-components Were
broadened on cooling (Fig 2) so that at room tezperature they could

no longer be resolved. Fig 3 shows that on further lowering of
tenperatures to about 16°C the p-components broaden &8s well and finally
below 09C the hyperfine splitting due to d- and p-atoms of fluorine

CIA-RDP86-00513R001861110019-3"
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The Blectron Parsmagnetioc Resonance Spectre of Fluoroalkyl sod Mtro-otluoroalkyl

Redicals in Irradiated Teflon
¢ the EFR spectrum

disappears canpletely. gordy (Ref 2) reported tha
of £1uoroalkyl radical disappeared on jpteraction with NO. The X
present guthors fouxd that simultaneously with the disappearance of

the original fluoroalicyl spectra 8 new canplex BFRE spectrum 8ppedrs

(rig 4). This new spectrum 18 agcribed to the nitrosoﬂnoroalkyl

radical end is profile at 160°C (Fig 4a) agreed with theoretical

(Pie 43). Splittings in the ZPR spectn of

est thet the unpaied clectron 38 localized
The paper snds with & short diecussion
with other pnbliuhed work.

11 referencs3, of vhich 3 are Soviet and

8 Boglish.
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AUTHORS Chkheidze, I. 1.y Molin, Yu. Kay
Buben, Y. Ya., VoxevoEsEIx, V. Ve,

TITLE: The E.P.R.-9 ectral and the Kinetics of the Accunulations of
Radicals;‘in the Radiolysis of Sone Aromatic Compounds

1960, Vol 130, Kr 6, pp 1291 - 1293

corresponding Member AS USSR

Doklady Akademil nauk SSSR,
(USSR)

1t was the aim of the present paper to determine the nature of
ghe radicals formed in the radiolytiocal decomposition of aro-
matio hydrocarbona, as well a8 to 1nvestigate the influence
exerted by gtruoture upon the yield of radiocals. The electron
paramagnetic resonance 8ePels) = ppoeotra of the radioaln werzy(//
recorded which are formed under the influence of fast oleotro
(1.6 Mev), and the kinetics of their accumulation was measured.
Irradiation was carried out at -124 and at +33 Chemically
pure benzené‘was used., The other compounde diphenyl, p-ditolyL

nd p-terphenyl were gupplied by the

of the Inatitut neftekhimiches—

o-ditm_“terphenyl, n
1aboratory of X- p. Lavrovskiy
kogo gsinteza glnatitute of Petroleun-chen cal Synthesis).

Card 1/3 Figure 1 ghows the e.P.Te apectira at -122["'. The e.p.r."s"—pectrum

PERIODICAL:

ABSTRACT
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netics of the 5/020 60/130/06/051/059
B004/B00T

»

The E.P.R.-8pectra and the Ki
Acocunulations of Radicals in the Radiolysis of

Some Aromatic Compounds

of benzene shows 8 well resolved triplet, the central com-
which is, however, considerably more intense than

de to the binomial law. This is explained by the
auperpoaition of the triplet and a single 1ine. The triplet 1is
ascribed to the radical 0655’ the unpaired electron of which

enters into {nteraction with the adjacent H-atoms. The lo¥
yield in molecular hydrogen leads to the conclusion that the
H-atoms mostly join the benzene ring, forming the radical CGH.,,

which produces the single line. The superfine structure of the
€.PeTe spectrum of benzene becomes nmore distinct with rising
temperature. This 18 explained by the quickening of the inhi-
bited rotation round the axis of the sixth order, the existence
of which was detected in the course of the jnvestigation of
nuclear resonance. The components of the @.p.Te spectra of
terphenyls and ditolyls are also triplets, but they are not

go distinctly resolved, These spectra are explained by the
detachment of hydrogen atoms OT CHB-groups in paraposition to

ponent of

Card 243
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The £.p.R.-pectra and the Kinetics of ihe 8/020 60/130/06/031/059

Accumulations of Radicals in the Radiolysis of B004/B00T
Some Aromatic Compounds

ASSOCIATION:

the phenyl gubstituent, where the detached H or CH again joims
on the benzene ring, similar to the case of the radical C6B7'

The low regsolution of the polyphenyl spectra i8 explained by
delocalization of the unpaired electron, Table 1 shows the
radical yields, figure 2, the kinetics of the accumulation of
radicals. The 1ow radical yields of ditolyls and terphenyls a8
against benzene agree, with published data on the greater sta-
bility of polxphegxla'] (Ref 9). As regards the isomer yields,
the differences found are within the errorT 1imits. The authors
thank A. M. Brodskiy and v. B. Titov for the polyphenyla placed
at their disposal and for discussing the resultis obtained, and
they further thank V. N. Shamshev for taking part in the ex=
periments. There are 7 figures, 1 table, and 13 references;,

4 of which are Soviet.

Institut xhimichesko i1 nauk SSSRH (Institute of

Card 3/3
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/020 60/133/05/12/013

The Influence of Metal and golvent Upon the
Formation of Aromatic Anion Radicals 88 initiators BO0O4 B0O56 82276
of Polymerization
carried out with benzene (0.4 mole 4n + 1 of
ced an AR concen-

had precipitated. Experimenta
solution at _300C) with 8f aadition of K and DME produ
to 5 times higher than with DEE. With Na and DEE the
Parnllel

tration that was A
as loweT by st

AR concentration for Li-.

the methyl grouP of ether by 1
AR as 8 regult of steric nindrance. gtability decreases in -
pEe. 3} The godjium com ound of aromatic B droc d
Li pounds. - The initiastion of the
ene potaaaium

$ DMEy MEE, ;
the K- and Li-co®
i d by mesans of benz
gpectrul of
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Formation of promatic Anion Radicals a8 Initiators BOO4 B0O56 82276

of Polymerization

(-50 - -80°C) & quintuplet (rig. 2) was observed. This was explained by
transition of an electron into the aromatic Tring of polystyrene. The
polymers had & molecular weight of from 350,000 to 600,000. The authors
are continuing their investigations. They thank Yo. A. Kovrizhnykh for his
help rendered,_ A K. Rusanov for the spectrum analysis of potassium, which
was carried out in his laboratoTy, and Yu. P. Vyrskiy for determining the
molecular weight of the polymers. There are 2 figures, ! table, and

16 referencest 4 Soviet, 9 Aperican, 2 Germam, and 1 Japanese.

1ziko-khimicheskiy institut im. L. Ya. Karpova (Physico-

ASSOCIATION: F
chemical Institute im. Ya. Karpov)-. Institut xhimicheskoy
fiziki Akademil nauk SSSR (Institute of Phyaioal'ChemistrL

of the Academy of Sciences USSR o ftAr e
;

SUBMITTED: March 22, 1960
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/020 62/1 34,/001 /019 Jo21
B004 /B0O6O

STyS00 |

AUTHORS: movy Bs He» pubnov, N. N., Fok H. Vs

1/Voyewodski.y, V. Ve Corresponding Member 13 USSR
TITLE: peteotion of Hydrogen Atoms 1n the Phototranafer Reactions
of the FElectror 2/

PERIODICAL: Doklady Akademii pauk SSSR 1960, yol. 134, Yo. 1,
pp. 145 - 148

TEXT: The authors proceed £rom the_photoohemical reaction’in the aque-
ous medium: M + H)O + >yt + 08 +H (1), where M may be metal ions
of variable valencys The formation of hydrogen atoms in this
reaction d jndirectly only. The authors wanted t©0
give direc electric paramagnetic re-
gonance (epr). jvity and mobility of the
H-atoms investigationa were condncted at 77°K 4n aqueous golutions of
H2304 or H3P04 (in concentrations vetween 96%) » which contained

small quantities of E‘eso4 or KI. The gampl

or anions.

adiated for 1 houT
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arogen Atoms in the /020 60/134 /001 J019/021

ctions of ‘the Flectron B004 /B060

TPK=1 (PRK-T) peroury vapor 1amp. The
oribed (Refs 7

et light of &
o previoualy des
the g-doudlet. To

ecorded bY neans ©f
gible %o give avidence of
periments were made

petection of HY
Phototranafer Res

with the ultraviol

epr gignals were T

epT apeotrometor.,-lt wag OB
check the correctness of reaction (1) definitely, eX

in solutions which centairied heavy water. As is shown vy Fig- 1, the
p-triplet was observed vesides the g-doublet. Further experimente were
1
quadruplet

conducted in the system 06!16 - 20 - H2804. Here B8 wel
be due to 8

t of this gpectruld) the
be explained yet, put 1t might
1ocalized on the aromatic

ring. WeakeT componente were detecte
H-atom (Fig. ribed to the spin reversal of protons
gurrounding th - turated in /

the experimenta
2+ due to higheT concentr
The study ©

ation of the paramagnetic ions
¢ saturation and jntensity
dary lines in the epT gpectrus

presence of Fe
its weak 1nteraction

of a ghort rela

distribution between
of H' may aerve 1o clarify spec
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8/020 60/134/001/019/021

drogen Atoms in the |
B004 /BO6O

petection of Hydr
Phototransfer Reactions of the Electron
to eutablish the dist

nt molecules end aleo
leasing an ele

d primary partiolea Te

with adjace
4 figures and 12 references:

g'-atoms an
of light. There are

2 British.
ASSOCIAEIOK: Moskovskiy gosudarstvennyy univeraitet im. ¥.V. Lomonosova)//
(MoscO¥ state University imeni M.Ve Lomonosov) . Institut
micheskoy % Sibirskogo otdeleniya
: Kinetios and

iki 1
Akademii mauk g3gR (Institute of Chemical
. Combustion of the giberian Pranoh of the Koademy of”““‘“‘““‘

goiences USSR ‘
SUBMITTED: April 2T, 1960
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% 5/020/60/155 003,/035/039
9 10u%, TPIRUR 0% 06{> /
41100
AUTHORS: Kachanoves Zhe Ps> Vo;evodskizz V. Va3 Corresponding
. Member of the &S , an nrmally A P.
A N
TITLE: Electrical Conductivity of ﬂnQ; Semiconductore in the
~ Course of CO oxidation ——
0 088t
PERIODICAL: poklady Akademil nauk SSSR 1960, yol. 135, No. By
‘ pp. 648 - 650
TEXT: The authors attempted tO £ind ou% ahether the electron properties
of & aemiconductor catalys? undergo any changes during reaction proc-
ggges. The atudy was conducted on the catalysis of CO oxidation by means
of MnO2 A continuouauoperation apparatus was usé for the purpose. The
rozen oubs the electrical conductivity © MnO2
alysis. The peasurement © the
th Fizicheskiy

is an n-type gemic
_of the catalyste The ¢
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onductivity of MnO, gemi- g/020 62/1}5/00}/035/059
B004 /B06O

Electrical c
e of CO oxidation

jn the Cours
increases with each experiment. A striking feature is the fact that the
oxygen conteined in the reaction mixture has no effect on electrical
conductivity, while adsorbed oxygen reduces the conductivity. Thus, 0O
with CO oxidation. 1In the secon stage, the
At the same time,

adgorpsion of Og rakes place
d a congtant catalybic activity.
action is conaiderably nigher thanp

catalys® has attaine

conductlvity during the catalythic re

in vacuui. This conductivity change gible. It appears 88
soon &s the cataly into contact with the reaction mixture; and
digappears when the reaction m i £f. Thus, MnOp
1s in %he atate of electron excital

{.8., 1% 18 00 f equilibrium in terms O
petween and the degree ©
from equilibrium, a linear TelB® g found for all conditions
examined. The author®s thank B. P r having supplied the ¥nOo

4 viet references.

gpacimens. There are 3 figures and

ASSOCIATION: Ingtitub khimicheskoy f
of Chemical Physics of

conductors
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the AcadeD
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‘ l.ll
"Radiation 4nduced surface reactions in gilicege

{ne-et-0lse), France,
tion Effects in Inorgenic Solids, Gif-pur-ivetie (Se
on Radlatlon
11-12 Apr 1961.
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s/058/62/oco/002/008/053
£058/A101 .

AUTHOR: Vo;evodsﬁix, v, Y. :
gnetic resonance to tne investl

£ electron parame
n the 14quid phase

0. 2, 1962, W6-47, abstract 2375
1961, no. 1, 52-57)

gation

TITLE: Applicction o
: of free radicals i

zhurnal, Fizika, D
ol.", gor'kiy,

PERTODICAL Rei‘erativnyy
("Tr. po khimit 1 Knim, te
The appiication of electron paramagnetic resonance to the study of
s summarized In investigating the structure
stationary concentrdx

riciently high
as compared with the usual method of
_), orders of magni- b////

and reactions o

tions, electron paramagnetic resonan

magnetic palance, yields 2 gain in sensitivity amounting to 3

tude and enables one to determine details of structure in paramagnetic particles

The author points out the effectiveness o applying jectron paramagnetic
resonance to the study of the mechanism of some com le 1iquid—phasc processes
of polymerization and of photochemical reactions. jth the exception of a fed
cases, howeveT, the application of electron paramagnetic reson o the
'1nvestigation of the kinetics of radical processes is at present ymited b¥ the
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SMWD 3164/ /3308

AUTHOR3s tolin, Tu. Buy Chxheidze, Lo Tey potrov, As Aoy Bubeny K. Ya.,
: . Vayevodekiy, v. Y. T
. bbbt S

vt

CTITLES iInvestigation of energy trans{er procesaes during the
N radiolyais of congealed hydrocurdons, by the p:tn:ﬂgnutic
: alectron resananse mothad
i SOURCE: Paahkeatsknys xonfurantelya po nirnosny lnpo]'zovnnlyui
: atomnoy energil. Pantkent, 1930 Trudy, ve 1o crpanknndy
1961, 178 = 181 :

"ngxP: The followirg compounds were inveotigateds {1} 1,1—dicyclohexyl
dodecanej (11) 1,1-diphenyl dodecane} (111) 1-phenyl 1-cyclohexyl J<
dodecane. The anergy transfer during radiolyois wad dcternined by neapsd
of paramugnetio glectron resonsnce, and from the total radiation yield.
Puramugnotic electron resonance gpectra were taken of compouncs 1- i,

and of benzene and cyclohexane. The substances were jrradiated with

1.6-Yev electrons at -1209C. The gpectra were taken during jrradiation

with eleotrons. The oyolohexyl radical, 366810, wss prizarily for=ed when
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5/638 61/001/000/026/056
Investigation of energy transfeleee p104/B138

jrradteting compound I. Eadicals are alno formed by vrenking C-H bondn .
The spectrd of the {rradinted enmpaunda 11 and Iil are aqual, and rimilar x
to that of peapnendt  ITC vadlcnln are foracds  the rirnt by the removal
of nn 1 ntun frov st ben doe, i aeeenn b W oatos Lo
g bepaius rivts
radicnln o sk
of ceapounts Il i ot 1yt pnohhe
L 3 apbave 51 D herd [$8]
rsccompnni':d hy n Ters 5=, vwhich then poralis tua feioalion
of radicals. The prm‘.uctinn of ragicals 15 line~rly [§} ndant oh {rradia-
tion. The yield of raéteala in eoupaonds 1T and 111 4w one order of
magnitude amaller then that of cozpound I. Ghe naarly efqual yielés of
radicaln of compoundis 11 and III prove that the encTgy i8 transferred to
the benzene ring. The yield of radicals in conpounds 1I and I1I i3
alooat three times that in benzene. whis decrease in stability is e€x-
plained by rapture of the symmetry of the bonzone ring., There are 3 fig-
ures, 1 table, and 9 referencess 4 Soviet ond 9 non-Soviet. The four
most recent references to English-language publicationa read as folloast
Smaller B., Matheson M. 5., J. Chea. Phyp., 28y 1169, 19583 Alger H. S.

gttt ol oan

L ozalnn
oy znivh

are ovrordl. In =

vinn or 4
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_ Investigation of energy transfer... /

695, 19591 Rad. Reo. 3
; . A. J. Chem. Phys., 30, 635, 1903,
“"""‘;‘;" i.d‘x{';; ';:“; ‘,' z:deo R. G. Proc. Roy. 300+, 216A, 398, 1933
1, 19551 An o« Roy ¢

iya Sibirskogo
heakoy kinetiki { goren .
| ASSOCIATION! In;:i:::y:hizigsgn ({natituto of Chemiggznginoticu an
' g:rning of the Siverian Department AS
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AUTHOR: Voyevodskiy, v. Ve

\_’/————\
TITLE: The mechanism of radiolysis of water

PERIODICAL: Kinetika 1 kataliz, V. 2y 1O- 1, 1961, 14-20

pEXT: . The author treats the problem of the extraordinarily high effect

of minute jmpurities on the radiolysis of water. He discusses the

diffusion theory developed by g, Fricke (Ref. 1: Cold Spring Harbour

gymposium on Quantitative Biology, 1l 241, 193%4), the radical theory of

7. weiss (Ref. 2: Nature, 153, 148, 1944 ), and the corrections proposed

4n this connection by A. O. Allen (Ref. 5, see velow), F. S. painton,

4. 5. Sutton (Ref. 4, 8€¢ velow) end K. J. Laidler (Ref. 6, see below).

Then, the author discloses his views on & migration theory. Experiments '
on the radiolysis of frozen 1,1-dipheny1-n-dodecane and 1,1-dioyclohexy1-n- O<
dodecane performed at the guthor's institute form the experimental basis

of this theory. In these experiments, the migration of energy of primary
excitation could be directly verified by ePpT gpectra. A gimilar work bY

H. T. J. Chilton, G. Porter, E. E. gtrachan (Ref. 10; Informal Discussion,
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ohe mechanism of radiolysis of water B101/B216
Fa.ra'day S0C ey gheffield, 1958, 11) is mentioned. The following sequence of

of reactions is aasumed: (}120) o g% + on® (0);
k

n +320 1 B, +ou (1); OH +Hzo-——2—o 320+°on_(11);

H +no-—2- BO+E (111)3 ox* + B0 4, Hoz+ix (1Iv). The
yields of these primary reaction products are given a8 ><

-G[(1+k/k) +(1+k2/k4)],(9); GHZ-G(k/k)(1+
+ k,[ks y" o (10)s 03202 -6, (1 + kz/k4)‘1" (11); Gog = Go[(ki/ka)aﬁ +
+ k /ka) + (kz/k Yo (1 + kz/k4) ] - 26, - Cp It is concluded that
(1) ¢g /(c - GH ) = k /k must be emaller than unity, end (2)

(g + GH )/a - 2 + k /k nust be larger than 3, yrom & work by

B,0,
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The mechanism of radiolysis of water B101/B216

A. 0. Allen, H. A. gchwarz (Ref. 15: proceedings of the ond International
conference on the Peaceful Use of Atomic Energy Geneva, Pergamon Press,
Lond.y P/1403, 4 1958, 30) the author took the following values:

= . = . = . i~ .2 }H
Gy 2.983 an 0.423 G“aoz 0.71, and obtained k1/k5,q 0.21;
kz/k4_¢$ 4,6, Thus, the scheme suggested gives quantitative indications

as to the relations between the quantities determining the direction of
primary decomposition of water. The author invites discussion of this
reaction scheme, and suggest3 that its validity be tested on various
problems of radiolysis of water and aquecus solutions. ftention is made
of 4. A. Proskurnin, Ve Go Levich, and Re. R. Dogonadze. This paper was
read at the second All-Union conference on Radiation Chemistry, 10scoW,
October 1960. There &re 195 references: 4 Soviet-bloc and 9 non-Soviet-
bloc. The 3 references to English—language publications read as follows:
F. S. Dainton, H. C. Sutton, Trans. Faraday 5006 49, 1011, 1955; A. O. )(/
Allen, Rad. Res., 1, 85 19543 K. Je Laidler, The Chemical Kinetics of
Excited States, oxford, 1955
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The mechanism of rodiolysis of water B101/3216 ?/

gtitut khimicheskoy fiziki Al SSSR (Institute of

on: In
ASSOCIATI cal Physics of the AS USSR)

Chemi

SUBMITTED: October 15, 1960
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g uhb0 273, oD oo 138, 140 s/195/61/ooz/ooz/ooz/004

B101 /8208
AUTHORS: Molin, Yu. N.» Chkheidze, 1. 1. Buben, N. Ya. Voyevodski
v. V.
<_/
TITLE: gtudy of energy transfer to aromatic groups by epr in the

radiolysis of organic compounds
PERIODICAL: Kinetika 1 kataliz, v. 2» 10’ 2, 1961, 192-196

PEXT: In Ref. 1 (Dokl:. AN SSSR, 131, 125, 1960) the authors have shown by

means of epT tnat in the radiolysis of phenyl-subatituted gaturated hydro-

carbons an energy transfer takes place from the saturated groups to the

" benzene ring. The preaent paper gives 8 preliminary survey on gtudies
carried out on different molecules of the A-D type A = aromatic energy
acceptor; D = radiation-unatable subetituent). The compounds gtudied were
synthesized in the laboratory of A. D. Petrovs correaponding Member AS UgSh.
Measurements were made on an jnP-2 (EPR—Z) apparatus of the first agsocia-
tion, by means of 1.6 Mev electrons. The radiochemioal yield G of radicalse
was determined from the linear initial gection of the agccumulation curve.
The accumulation of radicals was linear up to a concentration ~102 g“.

Card 1/1
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gtudy of .- p101/B208
grom 10 to 200 Mrad, the dose rate from
0.0%-0.3 Mrad/sec. Irradiation and measurement were performed ab 90-160°K.
In some cas8e€sy nforeign" epT gignals were obgerved at lower doses, whosze
intensity was-v101a spins/g. This is exemplified in Fig. 1 on the epr
gpectrum and the accumulation~curve for o-ditolyl. The foreign"signals are
attributed to impurities. Their appearance may give rise to considerable
ncy of the experimental data at different doses. The G values of

discrepa
several compounds are given in & table:

The ijntegral dose was varied

g, 1/100 ev ——

ggppound
Paraffin, polyethylene, cyglohexane,

compounds of the class (B D L B >-R ~9

Cyclohexyl-hexine, cyclohexyl—acetylene ‘ ~4

benzene 0.23 0.04

phenyl ‘acetylene , 0.09

diphenyl 0.045
0.049

p»terphenyl
The following conclusions may be drawn:

1) Por gaturated nydrocarbons and

card 2/ 17
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rbons with 8 double oTr triple pond the G values differ 1ittle and

to several radicals per 100 ev of ener&y absorbed. 2) In aromatic
aturated substituents G is by 1-2 orders of magnitude
ged hydrocarbons. 3) The radiation gtability of
reages with the degree of conjunction and seems 1O
1s0 results from G for the following series:

gtudy of .-

hydroca

amount
hydrocarbona without 8

smaller than jin satura
aromatic hydrocarbons inc
approach & 1imit. This &

Compound ‘ G, 1/100 ev .
0.55 :><

0.045

¢ hydrocarbons permits to

The difference of G for aromatic and non-aromati

card 3/7
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gtudy of «:- B101/B208 ‘

egtimate the probability of energy gransfer in & complicated AD molecule by
neaguring the G,pt Cyp ™ GA(7A + ayD) + GD-{D(1 - a) ‘(1), where G, Cp is
the radiation yield of the radicals from the groups Aand Dy Yy 1 are ihe

electron parts of these grourss o the probability of energy transfer from D
to A. At a =0y additivity occurs: G =Gy * GpYp 2). The probability

of energy transfer is calculated from equation (1):

a= [(GAYA + GDYD) - GAD]/(GD - GA)yD (3). The following classes of
compounds were studied:

1i<::>-a, R == CHj» czns; cycl-Cely 11.() - (CB,) 83R3} Re=CHy) D = 0,152,335
R CoHgr D = 0 and 3. 111: (X -k and R'—< Y 3R where R,R! denotes 2

saturated hydrocarbon chain, a chaip with a double bond, OT with a CO gTouP
(number of C atoms up to 8). a calculated by Ed- (3) was between 0.65-0.95-
Ro systematic difference of « Was found for the three classes. Fig- 2 ghows
their epr spectra. clagses I end II (Figs- 26, 26) mainly ghow lines
corresponding to & cleavage of C-H bonds in the benzene ring. 0$l8ss 111
(Fig- 21,) ghows a more complicated gpectrum. in the case of long chains of

card 4/7
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gtudy of .+ B101/B208 ‘

,the’substituent 1ineg predominate which are pasigned to a vond cleavage in

.the—substituent.. This may be explained by the fact that at x¢t1 a C-H

_bond cleavage in the ring becomes less probable than in the radical in apite

. of energy transfer, ovwing to a larger stabiiity of the diphenyl group- The

small difference petmeen the spectira of I and II and that of benzene (rig. 25)
is presumably due %o the fact that a) the broad gpectra of the alkyl -

. radicals form only & background, OTF b) the gtability of the CGH6 Ting de-

creases ON gubstitution. This problem has gtill to be clerified. The

_ authors express their gratitude to Ye. D. Kaplan, Ye. A. Chernyshev,

. y. F. Mironovich, of the Institut organicheskoy khimii AN SSSR (Institute of

- orgenic Chemistry, AS ysSr) for the synthesis of compounds, to G. K.

~ VYoronova for her cooperation. There are 2 figures, 1 table, and 5 refer-

. ences: J goviet-bloc and 2 non-Soviet-bloc. The reference 1o English
language publication reads as follows: M. K. Bridge, Mature, 185, 30, 1960.

sxi AN SSSR (Institute of Chemical
kinetiki 1 goreniya

ASSOCIATION: Institut khimicheskoy fiz
4 Burning of the

Physics, AS USSR) Institut khimicheskoy
SO AN SSSR (Institute of Chemical Kinetics an

~ Siberian Department, AS USSR)
. card 5/7 .
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s/195/61/ooz/005/003/oo9
E111/E130
and Nalbandyan, A.B.

// 4200(atro Sé/q)
AUTHORS Azatyan, V.Ves

TITLE! ,Determination
of atomic oxy

VOYBVOdSkiIz VeVers

of the rate constant for the reaction

gen with molecular hydrogen

PERIODICAL: Kinetika i kataliz, v.2, 103 1961, 340-349
n of atomic oxygen with molecular hydrogen

to give the hydroxyl radical and atomic hydrogen often occurs in
the oxidation process, sometimes playing an important part. This
reaction has not beenjsufficiently studied and there are no
reliable published data on its rate constant. The authors have
used a new method for making this determination. The velocity
me boundaries in the \/A//

constants were measured by observing the fla
xide in the presence of varying small

burning of carbon mono

concentrations of hydrogen. A conventional type of reaction

apparatus was used, but it was found that the quantities reacting
1s of the reaction chamber.

could be increased by coating the wal
Nacl and KC1l coatings gave a several-fold jncrease, but MgO gave

an increase of about fifty times, and therefore all work was done
with magnesia-coated chambers, since much sharper flame-edge

card 1/ 4
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petermination of the reaction velocity.. g{ig?éi;éoo2/003/003/009

resolution could be obtained. The reaction oven temperature was
controlled to ¥ 0.2 °C. Fig.2 shows values of the ignition limits
as functions of temperature (570-660 oc) for a mixture of

oHg + Op (curve 1) and mixtures of 2C0 + Og with 5,26, 3.00 and
1,01% Hg (curves 2, 3 and L respectively) for the 55-mm diameter
vessel; results for 2C0 + O2 mixtures with 7.95, 4.15, 2,04 and
0.695% Ho are shown by curves 1, 2, 3 and 4 respectively in Fig.6.
The work showed that the main carriers in the chain are OH and O,

.that the main reaction in the recombina and H atoms
is .their destruction on the vessel walls, and that the hetero-

geneous chain-breaking occurs in the diffusion region. The

4 660 °C and the

reaction temperature was varied between 570 an
f the

hydrogen content of the mixtures from 0.7% to 8%, Because o
sharp edge definition possible, the reaction oc;urred under

conditions of:
ed/A 7 1L

where e i8 the effectiveness of recombination of activ
at the surface, d the diameter of the vessel, gnd a the mean
free path (as verified by addition of inert nitrogen gas).

card 2/ 4
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on of the correctness of the approach used was obtained
dent calculations using diffusion in coefficient valuzs.
nstant values for the reaction 0 # Ho = olf + H was

jo  ~ 11700/RT

Determinntion of the

.confirmati
by indepen
The rate-co

found to be 3 13 X,10~ e
~and for H + Op = OH + 0, 10 15900/RT
cms.molecule—l.sec-l. -
V.N. Kondratyev and N.S. Yeni-

L. TI. Abramenko, .
kolopyan are ment ioned for their contributioﬁs in this field.
There are 8 figures; s 13 soviet-bloc, V/Y/.
1 Russian translation from non-Soviet publication, 1 English

translation from a Soviet author, and 15 non i
the four most recent English language references recad as

Ref.20: D.R. warren, v.5%, 199 1957 .

Ref.21: p.R. Warren,
nef.22:~I.G. Greaves, J.W.

1323._1958. .
Ref.29: P. gray, Trans. Faraday S50C.

card }/h
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221y &1
AUTHORSS Tavetkov, Yu. D., Lebedev, Ya. S.,.Voyavodakiy, v, Ve

gtudy of free radical reactions. III. Recombination of

TITLE:
f1uoroalkyl and peroxide radicals

PERIODICAL3 Vysokomolekulyarnyya soyedineniya, V. 3, no. 6, 1961,

882-890

TEXT: The purpose of the present paper is the jnveatigation of the
recombination reactions of fluoroalkyl and peroxide radicals under ex-
clusion of oxygen diffusion. The dependence of the radical recombina-
tion on the ratio of the amorphous and crystalline phase was studied

on Teflon with different degree of crystallinity. Teflon samples in the
70060 radiation source

n is in this case

oil bath, the electron
mine the free radicals.

form of films OT chips were jrradiated by @
at ~60 Mrad. The free radical concentratio

~10'8 l/cma. Polymerization took place on the

paramagnetic resonance was studied at 10°C to deter
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Study of free radical reactions. B110/B208

III. Recombination of ...

The kinetics of the recombination of the radicals R and ﬁOZ was

determined at different temperatures and degrees of crystallinity
(74 and 46 %) (Fig. 1). The relative concentration 1 was referred to

the.initial concentration = 1 I, = [ﬁoz]/{ﬁ02]°+,1ﬁ = tR]/[R]o. The

reciprocal concentration as & function of time (Fig. 1) approaches
linearity asymptotically corresponding to the bimolecular recombination
reaction. In polymers with crystalline and amorphous phases (polyethylene,
polypropylene, Teflon) recombination proceeds according to the bimolecular
law with different rates in the amorphous and crystalline phase. Assuming

that iﬁ]cryst = 043 [ﬁ]am = Cy in the case of Teflon, the mean concentra-

tion o, = ©4% * 02(1 - o), where a = degree of crystallinity. ¢4 and ¢,

depend on the time: A, /o = -k ¢® . (2). According to lim (1/1)
1,2 1,2%1,2 Fis

card 2/10

APP :
ROVED FOR RELEASE: 08/09/2001  CIA-RDP86-00513R001861110019-3"



"APPROVED FOR RELEASE: 08/09/2001

AR REE S w36
SRR SRR T R AT BTSSR
St R R R L S R g B e

T L e o dme Ty .-....._v‘..,.,.,m_,..,__;_',

4

!
i
¢
v

e

L¥i - line correspondin
i47 off the gection 1/a on the y-axis.
thus bYe determined from the recombination kinetiocs.
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'correaponda to the square recombination

gone in the case of higher t-values.

: ’ - degrees ‘of orystallinity caloulated from the

P

4o d = 2.00 + 0.3 [g/en’ 1)

The different stability of the radicels
. phase 18 confirmed by
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C et (1 - a)k,t initislly & rectilinear seotion appears in the

e (Fig. 10,
in the amorphous zone, &8 well
_as a seotion corresponding to the squere recombination
Acoording to
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curve 1), whioch
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¢, III. -Reoomb__ina.tipn Of Jon. ST ' ‘i
primax"yv heating of the irradisted samples O 150-200°C, and oonstanoy ‘ A0
.. “of the concentration of repeated heating. According to (2), the rate ,

o constants of the recombination reactions at different temperatures and '

' degrees of orystallinity oan be determined f£rom the linear ananorphisas
©i of the inetic ourves of the type of Figs, 1, & end 5. The recombination b
s of £luoroalkyl radicals takes place in a measurable rate only at . i gk
B temperatures which are by 50-7o°c higher than in the ocase of peroxide i
i radicale. The following is writtens Jg;gx;gg ‘radicalst, . !

% - . “'if(“) u B -—w*s.@ [ ' l‘
R w10 mg{ AT ~ }' (A) 1 se

v (9 1. agy f__ 1200022 S o 9C
i ik K o exp S B ' .

B IS ECTT N ) R - st .‘ Pt et i - . :
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5/190 61/005/006/013/019
gtudy of free radical reactionss B110/B208

111, Recombination of oee

Phe activation energy of peroxide radical recombination is 2643 kcal/mole
in the crystaliine phasz, 'z kcal/mo1e iw the amorphous FRSE R Talues
of 20 - 40 kcal/mole ars obtained for primary alkyl radicals in various
hydrocarbon polymers. The Tesombination of long-life radisals of solid
polymers is not determined by their structure ‘but by the poperties of

the mediums movement of the segments of polymer cheins. In the amorphous
phase with high chain mobility the recombination rate is determined by
rotation of amall chain parise. In the crystalline phase with firmly bound
chains 1t 1s determined by the rotation of leng chain parts. In the re-
combination rate of fluorealkyl radicals the high values of the pre-expo-
nential factors are remarkable, which have also been observed in otheT
polymers (Tatie 2). The activatlon energy 2nd the pre-exponential factor
highly differ for various mTeflon samples, which wag also observable in
many reactions of the solid phase and of Ythe electric conductivity. The
1inear dependence 1og € {E) existing in this cabe ip called compensation
dependence (Figo 3}, The potential parrier of the segment rotation of

the polymsr chain probably decreases with a rise in .temperature, which
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s/190 61/003/006/013/019
Study cf free radical reactionss 8110/B208
IT1I. Recombination of oes '

explains the compensation dependenqg an% the high pre-exponential factors,
<hepe Teal values are 107> and 10" ¢m’/aec, The high values obtained

experimentnally are thus a result of the change in activation energy with
temperature rise. The authors thank G. G. T{ tova for her assistance in
some experiments. There are 3 figures, 2 tables, and 13 referencest

8 Soviet-bloc and 4 non-Soviet-bloz., The most important references to
English-language publicaticns »raad as fcllowss Ref. 43 5. Ohnishi, I.
Nitta, J. Polymer Sci.y 38, 451y 1959%. Ref. 53 Z. Kuri, H. Ueda, S.

Shida, J. Chem. Phys.y 32y 371, 1960. Refe T3 Jo AJ Sauer, A. E. Woodward,
Rev . Mode. Phys., 32, 88, 1960,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
Physics AS USSR).
Institut knimicheskoy kinetiki i goreniya CO AN SSSR (Insti-
tute of Chemical Kinetics and Combus tion of the Siberian Divi~

sion AS USSR)
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' 78-83 J1 '6l.

- m.l(Z‘g.—.mmag3 netic resonance and relaxation)

(Photomuclear reactions)
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8/076 61/035/001/011/022
B004,/B060

AUTHORS: Poltorak, V. A and Voyevodskiy, Ve Vo

TITLEs Kinetics of propane cracking in the presence'of oxygen
. additions. I. Dependence on the treatment of the vessel

gurface with HF
PERIODICAL: Zhurnal f£izicheskoy khimii, v. 395, 0O 1, 1961, 176-180

pEXT: Experiments conducted by Z. K. Mayzusy Ve Go Markovich, and M. Be
Feyman (Ref. 2) have shown that small oxygen additions (about 0.15%) great-
1y accelerate the butane decomposition. The authors of the present paper

have earlier advanced (Ref. 3 thesis concerning the heterogeneous ‘
character of the formation and destruction of radicals of the cracking re-
action of hydrocarbons. According to this hypothesis, the effect of oxygen
would also be based upon & heterogeneous process. A study has been made

here of the effect of oxygen additions upon the propane cracking with and ——
without NO additions. The vessel walls were either left untreated or were
treated with boiling EF. The experiments were conducted in 8 quartz-

vacuun apparatuse. The initial propane pressure was 30-60 mm Hg, and the
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Kinetics of propane cracking in ...

temperature was 600°C.,

mental data are given in Figs. 1,2

HF increases the effect of the oxygen ad
the HF-treated vessel was checked with nontreated quartz,
1 of Figo 1.

rate dropped from curve 3 to curve

8/07761 /035/001/011 Jo022
B004/B060

The effect of N0 was found to be independent of ~
the succession provided for its addition (prior or after 02).

A treatment of the vessel walls with
dition upon the eracking.

Experi-

When
the reaction
The initial rate w of

cracking follows the law ¥ A'(cans)z' For initial 0338 pressure of 30,

40, 50,
found.
celerating effect.

It follows from Fig.

thesis of the heterogeneous formation of radicals.
for the reaction rate in the presence o

for the presence of ROs

and 60 mm Hg, & ratio of reaction
2 that sligh

f 0,8
2

0 2
Vg = B, (No)/D+c1(No)] . The curves determined

rates 0.1 1 138 1.5 3 2.5 was

t NO sdmixtures heve an ac-
The resulis are discussed on the basis of the hypo-

Equations are derived
w = B(0,)/ [(1+c(02)] and

experimentally were obtained by & suitable choice of constants B, Cy B1,

and 01.
soviet-bloc.
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ASSOCTATION: . (l?liscow State University imeni M. V. Lomonosov)
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Legeﬁd to Fig. 1. 13 CjHgs vessel untreated; 2: CjHg + 203(’: 1:@, vessel =
' freated with HF; 3: gy, vessel troated with HEj a) mn B O,; }
b) mm Hg/min. o :
Legéna 't'o Fig. 2. 1: 50 mm Hg 0338; 2: 40 om Hg C3H8; a) nm Hg TO; ‘
b) mm Hg/min. P
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a4 3600 (1035;//31,/47,1) g{o%jz /006/013/02

K

AUTHORS: Nesmeyanov, 4. K., Academician, Korshak, V. V.,Correaponding

Member AS USSR, Voysvodskiy, V. Vay Corresponding Member v

AS USSR, Kochetkova, ¥. 8., Soein, S. L., Materikova, R. B:,
Bolotnikova, T. N., Chibrikin, V. M., and Bazhin, N. M.

TITLE: Synthesis and some optical-magnetic properties of poly-
ferrocenes

PERIODICAL: ~ Doklady Akademii nauk SSSR, V. 137, no. 6, 1961, 1}70‘1375

TEXT: The authors studied the magnetio properties of ferrocene derivatives:

1) of the polyferrocenylenes (Table 1, nos. 1-6), 2) the polydiisopropyl-

ferrocene (Table 1, nos. 7-8), 3) the polymethano- and 4) the polyethano-
polyferrocenes (Table 1, nos. 9-13). They were synthetized by: A) Poly-
recombination. . To 1), and 2). 1 mole ferrocena (or of ite diisopropyl
homolog) was treated with 1 mole tertiary butyl peroxide in nitrogen
atmogphere at 200°C.4 1) and 2) are assumed to be formed as follows: the
Butoxyl and methyl radicals formed during peroxide decomposition geparate
the hydrogen from ferrocene (or the a-hydrogen). The radicals thus formed

“card 1/6
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Synthesis and some .-

2), easily

recombine and form linear 1) or
5-6) with a

soluble polymer (Table 1, nos.
structure is8 formed gimultaneously.
molecular products amounted to 25%.

of 290-300°C and are & dark-red powder, wheroas
about 400°C and were light-yellow.
ferrocene by methylene chloride and 1,2—dichloroethane in
Aluminum chloride solution
halogen elkane was added gradually to 40 gferrocene dissolved in 250 ml dry

The mixture was gtirred for 6 hr
10 g aluminum chloride in 25 ml dihalo-

6 hr gs above.

temperature at

anhydrous aluminum chloride.

. dihalogen alkane.
ture of the solvent. The next day,
gen alkane were added and treated for
decomposed by {ce and HC1 and treated

_and 4) were well soluble in benzene,
in ether.

with

tion temperature of 9-13 was 115-120°C,

powders, nos.
of & chemical composition similar to

card 2/6
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P
soluble in benzene.
two- oOT tridimensional network
The conversion of ferrocene to high-
Nos. 1-3 have & softening temperature

and the magnetic characteristics of all substances produced.
All substances are amorphous

9 and 10 light-yellow, no. 11 grey-brown.
that of no.

8/020 397¥)7/006/913/020

B103/B217
An in-

nos. 5-6 had their softening
B) Polyalkylenation of
the presence of
in 50 ml of di-

at the boiling tempera-

The mixture was

godium sulfite. The obtained 3)

differed, however, by their solubility
Table 1 sbows the molecular weightis, the always equal g-factor

The decomposi-

Nos. 10 and 11 are
9 (pyntaethanodifferroceneL

CIA-RDP86-00513R001861110019-3"
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s/ozym /137/006/013/020
gynthesis and some ... B3103/B217

They consis* possibly of 2 and 4 molecules aimilar to the latter, connected
by ethane Lridges. 4-5 methylenss in the molecule of nos. 12 and 13 belong
to 2 ferrocene radicals. They do not contain halogen. The infrared spectra
of nos. 9-13 have frequencies within the ranga 1000-1100 co-'s To 1)
Derivatives 1) having & n-conjugation between the ferrocene links give &
signal the electron paramagnetic resonance (e-p-r), similarly to the poly-
aromatic hydrocarbons. This cannot be explained by the presence of a
corresponding quantity of the oxidized form of the ferricinium cation.

Table 1 shows that also polymers in which the ferroceng links are separated
by the —CHé-CHé* group give an é. p. T. gignal. I% is known that the

delocalization of the unpaired electronsg between the two phenyl rings is not
prevented by this group. In the .substances described here, which give an
e, p. r. signal, this signal is the gmaller, the smaller the nuzmber of
__ferrocene links is. This signal vanishes in 2). Polymers with a low
‘ nolecular weight give no e. P« r. signal in the solution (venzene), but in
golid state. This ig explained by the fact that the intramolecular
jnteractions cause in solid state & conjugation of the adjacent polymer
qpleculee. This causes for its part an e. p. r. signal. A1l polymers

‘Oafd 3/6
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giving this signal show a single symmetrical'line of the €. p. T of the
Lorenz type. The 1) obtained from the reaction A yields & wide e. Ps T-
line of 120-160 cersteds, its width being dependent on the polymer gtructure.
This line becomes broader on reducing the weasuring temperature. Its width
is changed most congiderably in low-molecular polymersse The authors
believe the nature of the peasured signals to be unclarified, they cannot
maintain that the number N of the unpaired elaectrong per 1 member, deter-
mined by & comparison with the standard, corresponds %o their actual number.
¥ may, howeverT, be a certain characteristic of the magnetic properties of
the system. (nos. 2-4)s N reaches an anomalous size in the insoluble

the ferromagnetic type. The altraviolet (UV-) spectra of 1) dissolved in
n-ootane, vhich give an @- D- r. signal in solid atate, differ from the
ultraviolet spectra of such that give no pignal in solid state~ In the
first .case the UV-speotrum agrees completely with that of ferrocene dis-
gsolved in 001‘4. .1t was proved for these spectra (Ref. 1) that the charge

transfer takes place here under formation of en ion pair Fer+CCl;. On the

contrary, the UV-spectrum of guch 1) that give no e. pe r. signal is similar
card 4/6
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§/020 61/137/006/013/020
8103/B217

.

: syntheﬂ'is and sOME e
. to that of ferrocene in a neutral .solvent (n-octane), 1. e under conditions "
" under which the charge‘is not transferred. Finally, the authors point out
* that their results concerning, the yv-gpectra apparently confirm the '
- “pseudoferromagnetism“ of the polynucleotides and of the polyaromatic
" hydrocarbons (Refs. 5 and 8). There are 1 figure, 1 table, and 8 references:
Soviet-bloc. The  only reference to English-languege
.. J. C. D. Brand, Ref. 7. Trans. Farad. S0C. ,

-7 Soviet-bloc and 1 non-
publication reads as follows:

53, 894, 1957. .
eniy Akademii nauk SSSR’

jcheskikh soyedin ‘
ds of the Academy of

| ' ASSOCIATION: Institut elementoorgan
' (Institute of Elemental-organic Compoun
: Sciences, USSR ‘ " , )
SUBMITTED: December 20, 1960 ' , g
i Legend ‘to Table' 1. I) Current number,-1-4) linear polyferrocenylene, f
: 5—6)'inaolub1e pol ferrocenylene, 7) polydiisopropylferrocene, linear, 8 .Q
like T, insoluble, 9-11) condensation products of ferrocene with Di-1,2- i
) {with methylene onloride, 14) ferricinium cation. -
4, 1V) g-factor, V-VI) line width, oersted

. chloroethene, 12-13 '
; I11) Substance, IIIR moleculer weigh
A

1 card 5/6 ;
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TOLKAGEEV, VoA, MOLIN, Yu.N.j CHEHEIDZE, I.1.j BUEEN, N.Ya.;
VOYEVODSKIY, V.V.

| :ozen irrediated
egonance spectrum of ﬁ'ozen %
I{Ti:::rnzn pﬁﬁfﬁtgsﬁ 141 10.4:1911-912 D '61. (MERA 14:11)

X
Institut khimicheskoy £isiki AN SSSR 1 Inasgé;ut kt:mégt{:gﬁr—
iinetniii 4 goreniya gibirskogo otdeleniya AN 333R.
respondent AN S8SR (for Voyevodskiy).- )
_(Benzens—Spectra
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' jxndomiys nauk 838R. Institut neftexhinichesiogo sinteza
| Radi , odorodov nekotoryye riziko-m\mioh&akiyo‘ probleny
(?éﬁo‘{%ﬁ o‘%'nyﬁrécagbon.’;’%m Physicoghenioal Problc:tnsd
. oseor, Izd-vo AR assm, 1962, 207 P Errata s1ip inserteds
5000 cgpiu‘prin_ted. i
Il. S. P°1‘kl . c,

i ’ . Bas.t_ 4. y. Topchiye? Academioclan, and L..
) m”nootor of. %hya:.cn,a.nd Matnomatics; Bd.t L. T, Bugayenke}
‘ . Tach Ed.1 - Ohe Ae -Zentsel! skaya.

} * PHASE I BOOK RXPLOTTATION
1
{

408l and 4ndustrial chemists
antended for phys nd, 4 L

PURPOSE: This book 18
T *4ntorosted in.the proportie:"and Jehavior © 4
carbons. . |
: of the results )

at systexatic preaentatibn
v, me ok @AM RN ne | D)
161 at the Laboratory £ s . -
:lt?xl?'{éizgiqﬁte?nguiohumo sinteza AN 8SSR (;r.natitnto of Petro-.
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. 1-  Radiolysis of Hydrocarbons (Cont.) ‘ sov/6177

B B ~. chemical Synthesis, Acedony of Sciences USSR). Although the

i results were obtained for-individual compounds, thoy nay be

P geonoralized and applied to other mombers of the same homologous
o _series. The following persons participated in making the

o : exporimsnts and in writing the text: V. G. Beryeziin,

. V. E. Glushnev, Yu. A, Eolbanovsxiy, I. M. Kustanovich, ‘

- V. D Popovy A. Ta. Tenkin, V. D, Timofeyov, M. Ya. Chernyak, ,
v. A, Shakhray, B. B. Shlikhter, A, 8. Shoherbakova, - e

Y el e

B. H. Hegodov, A. Z. Peryahkina . Rytova, T. A, Tegina,
Yu, B. Enin, A. M. Brodski Voyevodskiy) P. Ya. dlazunov,
B. Ay Smirnova, and Yu, L. Khait. ] [1 ] mainly sov'i_.t'
and Baglish, follow individual chapters.. e o
: ) . R ! . : 8 L

’ - TABLE OF CONTENTS (Abridged]s SRR S SR

_Foreword . S - I R '

ch. I. Physicochemical Charaoteristiss of Eydrocarbon ' RV

. Radiolysis - " . ‘ 5 - | \_‘/

ceva2m . S |
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LEBEDEV, Ya.S.; CHERNIKOVA, D.M.; TIKHOMINOVA, N.M.; VOYEVODSKIY,
V.., otv. red.; BUTOMO,N.N., red.izd-va; SIMKTINA, G.S.,

Tokfn, red.; POLENOVO, T.P., tekhn, red.

[Atlas of electron paramagnetic resonance spectra; theoretical~
1y computet rulticomponent symmetric spectra]Atlas spektrov
elektronnogo parexagnitnogo rezonansa; teoreticheski rasschi-
tannye mnogokomponentnye simmetricheskie spektry. Moskva, 178~
vo Aked. nauk SSSR, 1962, 228 p. (MIRA 15:12)

1, Akademiya nauk SSSR. Institut khimicheskoy fiziki. 2. Labo-
ratoriya khimicheskoy radiospektroskopil Instituta khimicheskoy
£iziki Akademii neuk SSSR (for Lebedev, Chernikova, Tikhomirova).
(Paramagnetic resonance and relaxation—Spectra)
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PHASE I BOOK EXPLOITATION SOV/6495

: Blyumenfel'd, Lev Aleksandrovich, Vladislav Vladislavovich Voyevodskiy, and
“ Anatoliy Grigor'yevich Semenow =-----r-ror o o e

Primenex‘iiye élektronnogo paramagnitnogo rezonansa v khimii (Use of Electron
Paramagnetic Resonance 4n Chemistry) Novoaibirsk, Izd-vo Sibirskogo
Otdeleniya AN SSSR 1962, 239 p. 10,000 coples printed.

Sponsoring Agency: Akademiya nauk SSSR. Sibirskoye otdeleniye. Institut
khimicheskoy kinetiki i goreniya So. AN SSSR., Institut khimicheskoy
f£iziki AN SSSR.

Ed.: T. M. Nazaryants; Tech. Ed.: 0. A. Lokshina.

PURPOSE: This book is intended for scientists using Electron Paramagnetic
Resonance technique in chemistry as a research tool.

COVERAGE: This advanced textbook covers the fundamentals of EPR techniqus in
chemical research. It is based on Soviet and non-Soviet literatura and on

Card 1/4
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\  Use of Electron Paramagnetic (Cont.) _ S0V/6495

) the work of theauthors. The first part of the book discusses questions
of experimental technique, theory of the method, and analysis of expsrimental
data and the principles of building EPR spectrometers, particularly tho
serial-type EPR-2 spsctrometer used in the USSR. The modern theory of EPR
method and the theoretical physics involved, i.e. group theory, quantum me-
chanics, otc., are presented, The second part of the book deals with the
application of EPR technique in solving a series of problems in modern
chemicel reactions and ths study of intermsdiate compounds &nd elemental
processes. This book is not a complete review of the field, but is re-
strioted to the illustration of concrete examples bassd on the authorsi
contributions in this field and to conclusions generalized from these works,
The book reportedly does not overlap the existing monographs on EPR, Thers
ara 309 references, 121 Soviet and 188 non-Soviet.

TABLE-OF QONTEBTS [Abridged]s

Preface 3

Card 2/k
1
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S/844 62/000/000/014/129
s yLoc D290/D307

AUTHOR 8 Voyevodskiy, V :

PITLES On the mechanism of the radiolysis of water

* i

5 OURCE : rrudy II Vesesoyuznogo soveshchaniya po radiatsionnoy khi-
102 - 108 :

TEXT:' The author considers the fact that very small quantities

(r~110"5 1) of various impurities appreciably alter the yields of ra-
diolysis products from water, and that increuses in impurity con- V*/
centrations above a certain critical value cease to affect the
yields; he suggests that this effect is caused by the influence of
the impurity on the transfer of the initial excitation. It is re-
garded that no theory attempting to explain these effects is com-
. pletely satisfactory. It is suggested that éxcited water molecules
always split into two excited radicals: .-
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. £ O
(Hao)’ -—LQL%, W+ OHf ¢ (0)
'thch react extremely rupidiy, according to xnc following_equations:
, . . ,
H + }i20 ] }12 + OH ) \/‘/
* ke 0 +0H (11)
HO" + H20 — H2 ‘
g ' .. ; : k '
B+ H0 —2— Hp0 +H' (111)
i ' (1)
OH' + H0 —%— HO0, +OH

e
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- Phe cycle of processes (0) - (IV) enables the yields of the four
- main products of the rudiolysis of water (HZ’ H202, H, and OH) to

© pe expressed in terms of the yield of process (0) and the ratios
k1/k3 and kz/k4. Predictions of this theory are shown to be con-~

sistent witn many experimental results, and the theory itself ex-
plains the radical nature of the radiolysis of water, the great ef-
fect of small impurity concentrations, 'the molecular products, and 4

~ %he hitherto unexplained differences in the yields of the various
products.

ASSOCIAYION: Institut khimicheskoy kinetiki i goreniya SO AN SSSR
. (Institute of Chemical Kinetics and Combustion, 5i-
berian_Branch of the AS USSR) - :
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" AUTHORS: Molin, Yu. N., Chhkeidze, I. I., Buben, N. Ya. and Voye-~
f _ vodskiy, V., -

- TITLE: A study of the transfer of energy to aromatic groups dur-

ing the radiolysis of some organic compounds, by the EPR
method

. "
SOURCE: Prudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii. Ed. by L. 5. Polak. Moscow, Izd-vo AN S5SSR, 1962,
326-330 : .

- PEXT: The present work is a continuation of an earlier study in
which the energy transfers in compounds of type A - D (where A is
~an aromatic and D an irradiation-unstable substituent) were inves-: V//

tigated, D and A behaving respectively as donors and acceptors of
energy, to allow a quantitative assessment pf: such energy trans- -
fers. The 3 P-2 (EPR-2) apparatus was used,)under a beam of 1.6 Mev
electrons, the rate of irradiation being 0.03 - 0.3 Mrads/sec. The
production pf radicals (at (90 - 160°K) increaged linearly with in-
s~oreaei?g doses of irradiation, up to a concentration of ~10 0 per g.
- Card 1/3
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! X .
. The radiatiqn yields of radicals, G, were similar in saturated hy-
drocarbons, as well as in (those containing multiple bonds, and were .
of the order of a few_per 180 ev of abosorbed gnergy; they were low-
er (by a fagtor of 10V - 10°) in unsubstituted aromatics than in
saturated hydrocarbons and,, in aromatic com oqnds, decreased up to
a point with increasing dggree of conjugation. In (A-D)-type com-

~ pounds (I)<§i:j>—- R, wheA;?R = Me, Et, cyclbHexyl, Gyp was: 0.1 -
1, showin% that at D —» A transfer of energy took place with a pro-
A

" bability ) of 65 - 95%. Lnergy transfers in (1) and in compounds

- (II c S w‘ére n=20,1, 2, or = Me an .
(11) (CH,), SiR5 (wh 0, 1, 2, 3 for R = Me and 0.3

for-R = Et) led in most cases to the predominance, in the EPR spec-
tra, of lines correspondiug‘to a primary C-H fission in the benzene

riné. In compounds (III)qf—-Tsr——Qi::jiyﬁ-R_énd R—ﬂqf::37—1<i:j>—R',

" the EPR spectra were more quplex and, with long-chain substituents,
—1lines corresponding to bond:fission in the latter began %to predo-
. Card 2/3 , "1 -
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minate. The results are discussed, showing that D — A energy trans-
fers occur in all 3 classes of compounds, with high values off.
The assistance of G. K. Voronova and of Ye. D. Kaplan, Ye. A. Cher-
nyshev and V. F, MNironova, members of the Institut organicheskoy
khimii AN S$SSR (Institute of Urganic Chemistry, AS USSR), is acknow-
ledged. There are 2 figures and. 2 tables. . )
ASS0CIATION: Institut khimicheskoy fiziki AN SSSR (Institute of
: Chemical Physics, AS USSR); Institut khimicheskoy ki-
netiki i goreniya SO AN S5SR (Institute of Chemical
Kine§108 and Combustion; Siberian Branch of the AS
USSR . v//
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AUTHORS: Tecvetkov, Yu. D., Lebedev, Ya. 8. and Voyevodokiy, V. V.

R

PITLE: A study of radical recombinations in irradiated teflon

SOURCL Trudy 11 Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii. kd. by L. S Polak. Moscow, Jzd-vo AN SSSR, 1962,

521-525

X7, The kinetics were studied of the recombinations of fluoroal-
kyl (R) and peroxide (Roz) radicals, formed when polytetrafluoroe-

thylene (teflon) is irradiated vith [y rays, in vacuum OT under 02,

as this field is as yet incompletely explored. LPR spectroscopy was _
employed .to follow the rcactions in specimens in which thc degree: V//
~of erystallinity, was 46 or T4¢5. The roactions were always of the .
.2nd order, but the velocity constants (x0) depended on<. Thus for

R radicals, with O = T4%, k® = 10%, and with o = 46%, k° = 107
cm3/sec. A linear relation was observed between log kO and Eeff’
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the efrfec

tive activation energies, which were between 30 £ 3 and

65 + 5 and between 10 + 2 and 26 + 3 kcal/mole for & and RO, radi-

cals resy
high. To
activatio
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ectively. The pre-exponential constants were anomalously
explain the observed phenomena, it is suggested that the

n energy, which apparently depends on the potential barrier
otation of polymeric chain ge ments, decreases with in-
temperature (180 - 2700C for ﬁ, and 110 - 200°C for ROZ’ Z/

teflon irradiated under oxygen). The theoretical results
use in the study of solid state reactions exhibiting a
ing effect and abnormally high pre-exponential multi-
here are 2 figures and 2 tables.

ON: Inutitut khimicheskoy fiziki AN S55UR; Institut khimi-
cheskoy kinetiki i goreniya S0 AN SS5R (Institute of
Chemical Physics, AS USSR;. Institute of Chemical Kine-
tics and Combustion, Siberian Branch of the AS USSR)
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AUTHORS: Kazanskiy, v. B., Pariskiy, G. B, and Voyevodskiy, V. V.

PITLE: An LPR study of the propertics of hydrogen atoms and of 7
defects formed on the irradiation of gilica gel :

SOURCE: Trudy II‘Ysesoyuznogo,soveshchaniya po radiatsionnoy khi-~
mii. Bd. by L. S. Polak. Moscow, Izd-vo AN SSsR, 1962,
656-659 . : ,
_ puXT: Silica gel was investigated because of its special adsorp-
tion and catalytic properties. The gel had a specific surface area
of 200 m2/g and contained less than 0.1% Fe and Al impurities. 1%

was irradiated with Cobo §° rays, in vatuum, at -19600 and at room
temperature, with doses of 5 - 10 negarads. After irradiation at S
~196°C the ErR spectrun (recorded at the same temperature) indi- /
cated the presence of radiation defects and free hydrogen atons,
the latter being forned by radiolysis of the 'surface UH groups; ‘
the H-atom concentration increased with the temperature (200 - )
.5000¢) to which the gel wvas neated before jrradiation. On vacuum
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heating to -150 and -120°% ufter irradiation, hydrogen atoms re-
combined slowly into molecules, the recombination being hindered
by the location of atoms in deep gores or microcracks in the gel
surface. Heating to -150 and -120°C in ethylene and oxygen removed
the free hydrogen atoms by chemical r%actions as well as by recom-
bination. Vacuum heating to 200 - 300°C for 8 hours, followed by
vacuum irradiation at room .temperature, gave a quintuplet LPR
gpectrum with a g-factor identical with that of phenyl picryl hy-
drazyl. The hyperfine structure of the spectruii -as due to the in-
teraction between an unpaired electron of a radical and Jrotons of
four OH surface groups. Vacuum hecating of silica #el to 5000C fol-
lowed by room-temperature irradiation in vacuum, generated volume
defects similar to F-centers and consisting of clectrons captured
by oxygen vacancies. Acxnowledgnents are nade to Corresponding
Member of the Academy of Scicences of the USSR, G. K. Boreskov, and
to Yu. A. Mishchenko of the Fiziko-khimicheskiy institut im. L. Ya.
warpova (2hysico-Chemical Inustitute im. L. Ya. Karpov). There are
3 figures. ' .

ASSOCIATION: Institut khimicheskoy fiziki AN SUSR (Institute of
card 2/2 Chemical Physics, AS USGR)
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PECHERSKAYA, Yu.I.; KAZANSKIY, V.B.; VOYEVODSKIY, V.V.
i pthiibuni it

Electron paramagnetic resonance studies of the thermal activation
of chromium gel. Kin.i kat. 3 no.l1:111-113 ‘é2. {MIRA 15:3)

1. Institut khimicheskoy fiziki AN SSSR.
(Chromium) (Catalysis)
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Some problems of present-day chemical kim‘es. Kin.1i l\(}mu 16:1)
3 1no.5:627-632 80 '62,

i. Institut khimicheskoy kinetiki i goreniya %birskogo
otdeleniya AN SSSR.
Yo A onentcal reaction, Rate of) [gatalysis)
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, AUTHORS $ Molin, Yu.N., Chkheidze, I.I., Kaplan, Ye.,P., Do
. Buben, N.Ya., Voyevodskiy, V.V, ‘ N )
" TITLE: Formation of radicals during radiolysis of solid

organic materials. Part I. Comparison of radical
yields in various organic compounds - b

PERIODICAL: Kinetika i kataliz, v.3, no.5, 1962, 674~679

TEXT: = The work was carried out to establish a connection
between molecular structure and probability of its dissociation
into radicals under the action of high energy radiation.

A series of naphthenic and hydroaromatic hydrocarbons with
non-conjugated unsaturated bonds were investigated as well as ;
some aromatic compounds (di- and triphenyls and phenyl ethers). Y’
The purity of the compounds was 95 to 99%. The solids were V/
irradiated with fast electrons, the dosage varying between 0,02
and 1 Mrads/sec. Maximum dosage reached 30, Mrads. The yields
of free radicals were determined by electron paramagnetic )
resonance at -170 to -110°C using the initial linear part of the
curves relating the numbers of radicals formed to time of i
Card 1/3 ’ -
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Institut khimicheskoy kinetiki i goreniya

SO AN SSSR (Institute of Chemical Kinetics and
Combustion SO AS USSR)

Institut organicheskoy khimii AN SSSR ,
(Institute of Organic Chemistry AS USSR)

SUBMITTED: May 9, 1962 L. ‘ . VY
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' B101/B186 .
o ﬁUTHORS: . Skuratov, S. M., Yenikolopyan, N. S., Bonetskaya, A. K.,
Voyevodskiy, V. V. :
. W .
:fTITLE: Mechanism of lactam polymerization

.. - PERIODICAL: Vyookomolekulyaernyye soyedineniya, v. 4, no.-12, 1962,
e 1770-1778 _ o . ’ :

 TEXT: In continuation of papers of 1952-54 (1ast publication Dokl. AN S3SR,
‘95, 1017, 1954), the polymerization of e-caprolactam and {-enantholactam was
‘studied in the presence of water, water and acid, and water and alkali at
2%1.50C, A slightly modified reaction scheme is proposed on the basis of
experimental results concerning induction period, maximum reaction rate,

time before maximum reaction rate is reached, degree of conversion, heat /
‘ k k - 1
- effect of the reaction: (1) B + H,0 r}l AH; (2) AH + AH % P4 H04 —
; ) 1 ;

k k
(3)AH+P-}—> P + H)Oj (4)‘AH+B+X——4’P+X; (5)B+p—§»P;
Cvard1/}‘

' i

!i%—-‘
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8 -
(6) B + B0 + X —& am . ox; (1) At + I.—L B + HO + X; where B = lactan.

AH = amino acid, P = polyamide, X = catalyst. The probable course of thes
" reactions under different conditions is discussed, and the following
equations are derived for the rate of polymerization, w: (&) for polymeriza-

" tion of g-caprolactam in the presence of H0: w = a'[H 0][3] ([B ] [B] )s
where o' = k4k6/2k (B8) for polymerlzation of f-enantholactam in the

presence of water: w = af[H OJLB]Jrﬁ ] [B]2 where a! = kg 5ko 5k6/k

"

(¢) for polymerization of t-caprolactam in the preeence of A0 and H3PO4 )
w = \/ (AcH]{B] \ILB 12 _ (3}, where B' = (k kK, 0]/k 0. 5 and S

AcH = acid; (D) for polymerization of § enantholactam in the presence of

'H,0 and H,P0,: w = a'V LacH] [B] f/ (3, 12 [B] y where

A K2 25kg 75k2 s[ﬂ 0]0 5/k0 5; (e) in the polymerization of e-capro-

‘_lactam and §-enantholactam in the presence of H 0 and NaOH, the presence of

A Card 2/3
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NaOH only reduces the '
- induction ri :
kinetics peériod without affect : :
by Troce gropir, All the experimente] resutte i c i?g the polymerization
quations. There are 3 tables. satisfactorily explained

ASSOCIATION: . .
oN M&skovskiy cosudarstvennyy universitet 4 " '
O8cow Jtate University imeni M. v,. Lomg‘r’xoac‘)v;’° Lomonosgova
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VOYEVODSKIY, V.V.; BLYUMENFEL'D, L.A., doktor khimicheskikh nauk

- i anic chemistry, Zhur, VKHO 7 mno.4:
Weak interactions in organic (ot 15:8)

457-461 '62,

. Chlen-korrespondent AN SSSR.
1 on P (Chemistry, Organiec)
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AUTHORS: Solodovnikov, S.P., Ygzg!ggakix*_XAXQ,
ITLE: Application of the analysis of line form in electronic

paramagnetic resonance for the investigation of density
distribution of unpaired electron in the anions of
some polymers

PERIODICAL: Optika i spektroskopiya, v.l2, no.l, 1962, 32-36

TEXT: The authors investigated densities of delocalized unpaired
electrons in a number of polyphenyl molecules. The polymer

molecules were converted into anions by interacting of aromatic
hydrocarbons with metallic calcium dissolved in 1,2-d1methoxyethane.'
Spectra of e.p.r. were taken at room temperature, the //
concentration of the paramagnetic particles being about 10’4 mole,

For the different polymeric anions examined, lines with a diffuse —
hyperfine structure were obtained alongside with the spectra

containing resolved hyperfine structure. A direct method of the
evaluation of degree of delocalization of unpaired electron was
used for the interpretation of the experimental results. The
line width observed experimentally is expressed by

card 1/ § /'> |
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